Group velocity dispersion (GVD) is one of the key characteristics of optical fibers. It is thus important to be able to accurately measure this parameter. Several techniques have been developed to reach this goal [1] including methods based on nonlinear effects (mainly the four wave mixing (FWM) process [2, 3] ) valid for fiber samples ranging from a few meters up to hundred of meters. However, these methods require an important number of measurements as well as an accurate knowledge of the fiber nonlinear coefficient and of the launched pump peak power. In this work, we propose an extremely simple nonlinear method, free of these constraints, and that requires the measurement of only two optical spectra (Fig.1) to retrieve the zero-dispersion wavelength (ZDW) of an optical fiber. Moreover, this technique enables us also to determine the ratio between the third-and fourth-order dispersion terms expressed at the ZDW.
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For isotropic and single-mode fibers, the phase-matching condition in degenerate FWM process can be written near the ZDW as β 2 
(1) where ω P is the pump pulsation ω S,I the signal or idler pulsation, P the pump peak power, β 2 and β 4 respectively the second-and fourth-order dispersion coefficients expressed at the pump wavelength and γ the nonlinear coefficient [4] . In order to simply extract the ZDW from this equation we made two realistic assumptions (whose validity will be presented at the conference). First of all, we assume that the contribution of the nonlinear phase mismatch term (2γP) is negligible when pumping in the normal dispersion regime and secondly, that β 4 (ω p )≈β 4 (ω 0 ) since the pump wavelength is close to the ZDW (ω 0 being the zero dispersion pulsation). We thus obtained an analytical model with two unknown parameters  0 and β 3 (ω 0 )/β 4 (ω 0 ). This system can be solved by measuring only two signal frequency shifts (Δω S1 =ω S1 -ω P1 and Δω S2 =ω S2 -ω P2 ) for two pump frequencies (ω P1 and ω P2 ). Then, we obtain the following expression for the ZDW: We experimentally test this method by applying it to a PCF with a pitch Λ of 4.1 µm and a hole diameter d of 2.6 µm. The present method gives a ZDW of 1059.4 nm, against 1062 nm with white light interferometry measurement in 1 m piece of the same fiber. Then, the β 3 (ω 0 )/ β 4 (ω 0 ) ratio was evaluated to -5.97×10 2 ps -1 . In summary, we have presented a simple, very fast and accurate method for measuring the ZDW of optical fibers. We demonstrate that the measurement of only two spectra for two slightly different pump wavelengths is required to accurately determine the ZDW of an optical fiber as well as the ratio β 3 (ω 0 )/β 4 (ω 0 ). This method can be used with fiber lengths ranging from the meter to hundreds of meter length.
